We have analysed the 2dF spectra of a sample of galaxies common to the 2dF Galaxy Redshift Survey (2dFGRS, Colless 1999) and the NRAO VLA Sky Survey (NVSS, Condon et al. 1998). Our sample comprises 88 galaxies selected by Sadler et al. (1999) from 30 2dFGRS fields observed in 1998. In this paper we discuss how this and future, much larger, samples of 2dFGRS-NVSS galaxies can be interpreted via analysis of those galaxies with strong narrow emission lines. Using diagnostic line ratio measurements, we confirm the majority of the eyeball classifications of Sadler et al. (1999) , although many galaxies show evidence of being 'composite' galaxies-mixtures of AGN plus starburst components.
Introduction
Sources common to 2dFGRS and deep radio surveys (NVSS, FIRST, SUMSS) 1 comprise large samples of local, low-to-moderate power radio sources. The sheer number of objects (in the completed 2dFGRS, we expect 4000 galaxies in common with NVSS) and the homogeneity of the spectra will allow us to make statistical studies of sub-populations among the radio sources, so revealing a much clearer picture of their properties (and perhaps identifying rare or new classes of objects). Most importantly, the overlap between 2dFGRS and NVSS provides a sample from which to derive the local radio luminosity function, as ~50% of these galaxies lie at z < 0.1 . A future paper will derive this local radio luminosity function and discuss the contributions of individual populations. This paper reports the results of an emission-line diagnostic analysis of the preliminary sample of 2dFGRS-NVSS galaxies, checking these against the intial 'eyeball' classifications of Sadler et al. (1999) . Throughout this paper values of H 0 = 75 km s -1 Mpc -1 and Ω = 1.0 are used.
The Sample of 2dFGRS-NVSS Galaxies
The sample of 88 2dFGRS-NVSS galaxies has been extracted from the 2dFGRS and NVSS surveys, selecting sources whose radio-optical offset is less than 10 arcsec. Complete details of the selection criteria, crossmatching and classification procedures are described by Sadler et al. (1999) . FITS files containing the reduced 2dF spectra for these galaxies were provided by the 2dFGRS project.
Each galaxy has an assigned spectral type of either 'S' = starburst or 'A' = AGN, defined as follows:
AGN have either a pure absorption-line spectrum, characteristic of an early-type galaxy, or an emissionline signature similar to those of optically-selected Seyferts, with dominant nebular emission lines (e.g.
[OIII] and [OII]) relative to any Balmer-line emission. As Figure 1 shows, the majority of these objects have much lower radio powers than those usually associated with radio-loud AGN (log 10 ( P 1.4GHz ) ~ 10 21 − 10 24 W Hz − 1 sr − 1 ). We can describe these AGN in terms of two subclasses:
The absorption-line AGN have radio powers typical of FR I radio galaxies, and optical spectra typical of early-type host galaxies. These sources show none of the characteristic emission lines associated with star formation processes.
The emission-line AGN could be (i) 'radio-quiet' Seyfert 2s-late-type hosts with sub-pc-scale radio corejet structures, (ii) emission-line FRI radio galaxies-rare but not unknown, or (iii) emission-line FR II radio galaxies, although this is unlikely as these are usually more powerful, log 10 ( P 1.4GHz ) ≥ 10 24 W Hz − 1 sr − 1 , and are rare at z < 0.3.
Starburst galaxies have emission-line signatures similar to those of optically-selected star-forming galaxies, with strong Balmer-line emission relative to any other emission features. Figure 2 shows that most of these objects are of low radio powers, log 10 ( P 1.4GHz ) ≤ 10 22 W Hz − 1 sr − 1 , typical of known starburst galaxies.
Our sample comprises 36 starburst galaxies and 52 AGN. At the time of this analysis, FITS data were unavailable for 3 of the 36 starburst galaxies. Of the remaining 33, 22 have both H α and H β in emission within the 2dFGRS wavelength range (i.e. they lie at z < 0.2). The 52 AGN can be subdivided into one broad-line Seyfert 1, 40 absorption-line (early-type) galaxies, one galaxy at z > 0.2, and 10 with both H α and H β in emission (and z < 0.2). The 22 starburst galaxies and 10 AGN with Balmer-line emission form our 'narrow-line galaxy sample'. Figure 2 shows the distribution of radio power with redshift for the sample of galaxies. The starburst galaxies cluster at low redshifts due to the flux density limit of the NVSS. The AGN generally lie at higher redshifts and radio powers. The highest-power objects are absorption-line AGN.
Emission-line Diagnostic Analysis
We determine the emission-line ratios for the narrowline galaxy sample using the lines of H α , H β , [OIII] , [NII] , [SII] and [OI] . Figure 3 shows the distribution of radio powers and redshifts for this sample. Comparing this distribution to those in Figure 1 , we find we have an unbiased ( P-z ) subset of the complete sample. Kewley et al. (2000) , whilst the solid curve in the [OI] plot is from Veilleux & Osterbrock (1987) . These curves divide non-thermal emission-line characteristics ('AGN') from thermal ('starburst galaxies', characterised by OB stars). Error bars have been calculated from the S/N ratio in each spectrum and the effects of residual night-sky features. Upper and lower limits are marked with arrows.
Even though the 2dFGRS spectra are not fluxcalibrated, the pairs of emission lines were originally chosen to be close in wavelength. The line ratios are therefore accurately determined even for our uncalibrated spectra. The flux in each emission line is measured using the NOAO IRAF splot routine, fitting a Gaussian function to each emission feature. Diagnostic Figure 4 and the data summarised in Table 1 .
The diagnostic diagrams reveal that the majority of our narrow-line galaxy sample have [NII] λ 6583/H α , [SII] λ 6716+ λ 6731/H α and [OI] λ 6300/H α ratios that straddle the region dividing AGN and starburst galaxies. This is in contrast to optically-selected galaxy samples, whose narrow-line emission characteristics clearly delineate those with a hard ionising radiation source (AGN: right-hand side of curves in Figure 4 ) and those with hot OB stars (starburst, left-hand side of curves). Similar results to our line ratio distribution have been found for other radio-selected samples (e.g. Georgakakis et al. 1999) as well as IR-selected galaxy samples (Kewley et al. 2000) .
In Table 2 we show how the galaxies are classified based on the individual emission-line ratio values. Where the errors associated with the line ratio span the empirical dividing line, the classification is given as A? Table 3 below) indicates that a radio-selected sample does not clearly separate into the starburst and AGN regions defined by optically-selected samples. Further evidence as to the composite nature of the starburst galaxies can be found by comparing the starformation rates indicated by the radio and IR flux densities. Table 3 shows the flux densities and the implied star formation rates for massive stars (>5M ᭪ , Cram et al. 1998) , using 60 µ m flux density data compiled by Sadler et al. (1999) from the IRAS Point Source and Faint Source catalogues. Two galaxies stand out as having very discrepant implied star formation rates: (1) TGS206Z015 has an IR excess, and (2) TGS238Z180 has a radio excess. In both cases the UKST IIIaJ images show that the galaxies are undergoing mergers, which is possibly enhancing or triggering starburst activity in these objects.
Furthermore, we suggest that the majority of the narrow-line galaxies whose line ratios are strung out between the two regions (star-forming and AGN) are composite galaxies: the individual line ratios lie along mixing lines whose positions on the diagnostic plots are determined by the admixture of AGN and starburst components, as shown in Figure 5 .
Summary
Our analysis finds that this preliminary sample of narrow-emission-line galaxies selected from 2dFGRS and NVSS comprises a mix of starburst and AGN types. The distribution of their emission-line ratios suggests that a sizable fraction of the galaxies may be composite galaxies. Further work will determine the relative contributions of the star-forming and AGN components. 
